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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable identification of a living body each time 
biological signals are detectedbased on the characteristic value extracted from a 
plurality of detected signals and the memorized values in the memory means. 
SOLUTION: This apparatus irradiates light from a light source 2 to a finger 1 each 
time a plurality of predetermined signals is detected. A light detection device 3 
detects a pulse wave signal by receiving light that has penetrated the finger 1. 
Unnecessary noises are eliminated from the signal by a filter circuit 4 and the 
resulting signal is converted to a digital signal by an A/D converter 5. The digitized 
pulse wave signal is subjected to extraction of characteristic values by a 
characteristics-extracting means 6. A data processing means 7 constitutes 
characteristic vectors and matrices from these values. On collationa switch 8 is 
connected to a collation side. Unknown characteristic vectors and wave shape 
vectors of an examinee enter a comparison/judge means 9 from the data processing 
means 7. Thuseach time a pulse wave signal is detected on inspection of a plurality of 
predetermined itemsthe signal is collated with registered data in the data storage 
means for judgement. 



CLAIMS 



[Claim(s)] 

[Claim 1]A living body identification unit comprising: 

A biomedical signal detection means to detect a biomedical signal showing physiology 
operation of a living body at each time at the time of two or more detection defined 
beforehand. 

A feature amount extracting means which extracts characteristic quantity from a 
biomedical signal detected by said biomedical signal detection means. 
A memory measure which memorizes at least one side of a value which processed 
characteristic quantity and this characteristic quantity. 

An identification device which identifies a living body based on a memory value 
memorized by characteristic quantity extracted by said feature amount extracting 
meansand said memory measure whenever a biomedical signal is detected at each 
time at the time of two or more detection. 

[Claim 2]The living body identification unit according to claim 1 wherein said 
characteristic quantity is the information about frequency spectrum of a biomedical 
signal at least. 

[Claim 3]The living body identification unit according to claim 2wherein characteristic 
quantity about said frequency spectrum is at least one of frequency of at least one 
spectrum of a biomedical signalintensityand the half breadth. 
[Claim 4]The living body identification unit according to claim 1 wherein said 
characteristic quantity is the information about a time interval of a specific position of 
a biomedical signal at least. 

[Claim 5]The living body identification unit according to claim 4wherein characteristic 
quantity about a time interval of said specific position is a statistics value of interval 
time when it measures on the basis of a peak position or a bottom position where a 
biomedical signal is repeated periodically. 

[Claim 6]The living body identification unit according to claim 1 wherein said 
characteristic quantity is the information about amplitude value of a biomedical signal 
at least. 

[Claim 7]The living body identification unit according to claim 6wherein information 
about said amplitude value is the value which amended a biomedical signal with a time 
interval of a fixed range of this biomedical signal. 

[Claim 8]The living body identification unit according to claim 6 or 7wherein 
information about said amplitude value is two or more amplitude value in [ a 
prescribed position which a biomedical signal defined beforehand to ] a fixed range. 
[Claim 9]Claim 6 thru/or a living body identification unit of Claim 8 given in any 1 
paragraphwherein it has further a normalization means to normalize two or more 
amplitude value in said fixed range and said identification device identifies a living 
body based on a memory value memorized by said amplitude value normalized by said 
normalization meansand said memory measure. 



[Claim 10]The living body identification unit according to claim 9 characterized by said 
thing [ normalizing ] when said normalization means does division of two or more 
amplitude value in said fixed range with standard deviation of amplitude value of this 
plurality or subtracts it by average value of amplitude value of this plurality. 
[Claim 1 1]A value which processed said characteristic quantity is the vector 
constituted using said characteristic quantity. 

Said identification device constitutes a vector using characteristic quantity extracted 
by said feature amount extracting meansClaim 2 which calculates distance of a 
constituted this vector and a vector memorized by said memory measureand is 
characterized by what a living body is identified for based on calculated distance 
thru/or a living body identification unit given in any 1 paragraph of Claim 10. 

[Claim 12]A value which processed said characteristic quantity is a vector and a 
procession which were constituted using said characteristic quantityand said 
identification deviceA vector is constituted using characteristic quantity extracted by 
said feature amount extracting meansClaim 6 characterized by what a living body is 
identified for based on distance which calculated and calculated distance using a 
constituted this vectora vector memorized by said memory measureand an example 
of a line thru/or a living body identification unit given in any 1 paragraph of Claim 10. 
[Claim 13]Claim 1 characterized by ****** by a signal acquired by said biomedical 
signal detecting any of a pulse wavean electrocardiograma heartbeatwinkan 
electroencephalogramrespiratory soundand body temperature they are thru/or a living 
body identification unit given in any 1 paragraph of Claim 12. 
[Claim 14]Claim 1 wherein said feature extraction means extracts characteristic 
quantity from a signal which differentiated a biomedical signal about time thru/or a 
living body identification unit given in any 1 paragraph of Claim 13. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a living body identification unitand 
relates to the living body identification unit which identifies a living body based on the 
biomedical signal showing physiology operation of a living body in more detail. 
[0002] 

[Description of the Prior Art]Conventionallythe method of using opening and closing 
(wink) of a fingerprinta handprintthe iristhe blood vessel of a fingerthe vasa sanguinea 
retinaea facea voiceprintand an eyelid and a signature for the method using 
biometrics with the individual identification device used for ON leaving management of 
a security systemthe access control of a computeretc.etc. are known. For exampleit 



is indicated by JPH6H87430A with the device using a fingerprintand is indicated by 
JPH7-21373A in the system using the vascular pattern of a finger. The identification 
using the cycle of a pupillary reaction or the winkfor exampleJP6-2031 45Ais indicated. 
In the medical purposethe method which carries out identification from blood vessel 
information required for blood pressure measurementincluding Korotkoff soundsa 
pulse wavea heart rateetc.for exampleJP6-142065Ais indicated. 
[0003] 

[Problem(s) to be Solved by the Invention]The conventional discernment by the 
fingerprinta handprintthe irisa facethe blood vessel of a fingerthe vasa sanguinea 
retinaeetc. is discernment by the spatial patterns fundamentally made eternal. While 
these patterns are excellent in the point that reading does not take timethey have a 
**** possibility that a pattern will be stolen on the contrary in an instant with an 
image sensor etc. in thatand always have the danger of surreptitious use. In 
discernment by the voiceprint and hand (signature) which change in time on the other 
hand. Although there are few **** dangers that data will be stolen in an instantsince 
the time (when) from detection of a discrimination object to collation judgment and 
time (how much) are limitedthere is a problem which has data forged by the false 
signal etc. easily. 

[0004]In the identification using the above-mentioned wink cyclealthough it is possible 
to make a collation judgment in arbitrary time and arbitrary time from detection of a 
discrimination objectit turns out that it generates at randomand this cycle cannot be 
identified only by it. As for a user's burdenit is large that an arm has the necessity of 
carrying out armband wearingin the method using the pattern of the Korotkoff sounds 
of blood vessel information etc. This method as well as a voiceprint or a hand 
(signature) has the problem that the time and time from detection of a discrimination 
object to collation judgment are limited. 

[0005]In the individual identification device made into the conventional discrimination 
object stated above. Since discrimination objects are spatial patterns or time (when) 
from detection of a discrimination object to collation judgment and time (how much) 
are limitedfor the person aiming at forgeryit also has the serious defect in which the 
malfeasance by a pseudo pattern (or signal) etc. can be performed easily. 
[0006]In the discernment method explained variously abovein arbitrary timea 
biomedical signal cannot be detected and identification cannot be carried out to 
arbitrary time at any time from the biomedical signal. 

[0007]This invention was accomplished in view of the above-mentioned factand an 
object of this invention is to propose the possible living body identification unit of 
identifying a living body at any time. 
[0008] 

[Means for Solving the Problem]A biomedical signal detection means to detect a 
biomedical signal with which an invention given in Claim 1 expresses physiology 
operation of a living body at each time at the time of two or more detection defined 



beforehand for the above-mentioned purpose achievementA feature amount 
extracting means which extracts characteristic quantity from a biomedical signal 
detected by said biomedical signal detection meansBased on a memory value 
memorized by a memory measure which memorizes at least one side of a value which 
processed characteristic quantity and this characteristic quantityand characteristic 
quantity extracted by said feature amount extracting means and said memory 
measurewhenever a biomedical signal is detected at each time at the time of two or 
more detectionit has an identification device which identifies a living body. 
[0009]Namelya biomedical signal detection means detects a biomedical signal at each 
time at the time of two or more detection defined beforehand. Namelya biomedical 
signal detection means detects at least one biomedical signal at each time at the time 
of two or more detection defined beforehand. This biomedical signal expresses 
physiology operation of a living body. Physiology operations differ for every living body. 
Thereforethe different feature for every living body is included in a biomedical signal. 
A feature amount extracting means extracts characteristic quantity from a biomedical 
signal detected by a biomedical signal detection means. A memory measure 
memorizes at least one side of a value which processed characteristic quantity and 
this characteristic quantity. 

[0010]And based on a memory value memorized by characteristic quantity extracted 
by a feature amount extracting meansand memory measurean identification device 
identifies a living bodywhenever a biomedical signal is detected at each time at the 
time of two or more detection. Although an identification device may identify a living 
body for every time at the time of two or more detection which detects a biomedical 
signal by a biomedical signal detection meansit may identify a living body at each time 
at the time of detection of plurality of inside at the time of two or more detection 
which detects a biomedical signal by a biomedical signal detection means. 
[001 1]thussince a living body is identified based on a memory value memorized by 
characteristic quantity which detected a biomedical signal at the time of each at the 
time of two or more detection defined beforehandand extracted it from a detected 
biomedical signaland memory measure whenever it is detectedwhen a biomedical 
signal is each at the time of two or more detectiona living body is discriminable at any 
time. 

[0012]Herecharacteristic quantity is good also as information about frequency 
spectrum of a biomedical signal at least like Claim 2. In this casecharacteristic 
quantity about frequency spectrum is good also as at least one of frequency of at 
least one spectrum of a biomedical signalintensityand the half breadth. 
[001 3] Like Claim 4characteristic quantity is good also as information about a time 
interval of a specific position of a biomedical signal at least In this casecharacteristic 
quantity about a time interval of a specific position is good like Claim 5 also as 
statistics values (an averagethe medianstandard deviationdistributionetc.) of interval 
time when it measures on the basis of a peak position or a bottom position where a 



biomedical signal is repeated periodically. 

[0014]Like Claim 6characteristic quantity is good also as information about amplitude 
value of a biomedical signal at least In this casein order that amplitude value may 
amend this since it changes if a cycle of a biomedical signal changesinformation about 
amplitude value is good like Claim 7 also as a value which amended a biomedical signal 
with a time interval of a fixed range of this biomedical signal. On the other 
handspecificallyinformation about amplitude value is good like Claim 8 also as two or 
more amplitude value in [ a prescribed position which a biomedical signal defined 
beforehand to ] a fixed range. That isit may carry out in two or more amplitude value 
in a fixed range from a prescribed position which at least one biomedical signal 
detected at each time at the time of two or more detection beforehand defined by a 
biomedical signal detection means defined beforehand. In this caseit has further a 
normalization means to normalize two or more amplitude value in a fixed rangelike 
Claim 9and may be made for an identification device to identify a living body based on 
a memory value memorized by amplitude value normalized by a normalization 
meansand memory measure. In this casea normalization means is normalized like 
Claim 10 by doing division of two or more amplitude value in a fixed range with 
standard deviation of amplitude value of this pluralityor subtracting it by average 
value of amplitude value of this plurality. 

[0015]By the wayin Claim 2 thru/or Claim 10A value which processed characteristic 
quantity like Claim 1 1 1t is the vector constituted using characteristic quantityand an 
identification device calculates distance of a vector which constituted and this 
constituted a vector using characteristic quantity extracted by a feature amount 
extracting meansand a vector memorized by said memory measureand it may be made 
to identify a living body based on calculated distance. 

[0016]Especially a value that processed characteristic quantity like Claim 12 in Claim 
6 thru/or Claim 10Are a vector and a procession which were constituted using 
characteristic quantityand an identification devicelt may be made to identify a living 
body based on distance which calculated and calculated distance using a vector which 
constituted and this constituted a vector using characteristic quantity extracted by a 
feature amount extracting meansa vector memorized by said memory measureand an 
example of a line. 

[001 7]Like Claim 13a biomedical signal is good also as a signal acquired by detecting 
any of a pulse wavean electrocardiograma heartbeatwinkan 
electroencephalogramrespiratory soundand body temperature they are. 
[001 8]In order that a feature extraction means may emphasize a characterizing 
portion and may raise a living body discernment systemit may be made to extract 
characteristic quantity from a signal which differentiated a biomedical signal about 
time like Claim 14. 
[0019] 

[Embodiment of the Invention]Hereafterwith reference to Drawingsan embodiment of 



the invention is described in detail. According to a 1st embodimenta pulse wave is 
made into a biomedical signal. In this embodimentin addition to a pulse waveif a 
detecting method is set asidean electrocardio wave and a heartbeat wave can be 
detected and this can be made into a biomedical signal. In a 2nd embodimentalthough 
the signal showing operation of the wink is made into a biomedical signalif a detecting 
method is set asidean electroencephalograma respiratory-sound waveand body 
temperature can be detectedand this can be made into a biomedical signalso that it 
may mention later. 

[0020][A 1st embodiment] the living body identification unit (henceforth an individual 
identification device) concerning this embodimentin order that the light source 2 for 
pulse wave detection and the photo detector 3the filter circuit 4 for the noise 
rejection of a pulse wave signalA/D converter 5 changed into a digital signal from an 
analog signalthe feature extraction means 6 which extracts characteristic quantity 
from a pulse wave signalthe data processing means 7 which processes characteristic 
quantityand security may secure. It is operated by the administrator with the 
registration right of dataBased on the collated result obtained by the data storage 
means 10 which comprises the switch 8 which changes the collation and registration 
in an individual identification device according to this operationsemiconductor 
memoryetc. comparative judgment means 9 to compare the data which should be 
compared with preserved data (memory value)and the comparative judgment means 
9It has a corresponding operation means 1 1 to output corresponding operation. 
[0021]Herethere are a plethysmogram (refer to drawing 2 ) which measured capacity 
change of the peripheral vascular system as a pulse waveand a pressure pulse wave 
(refer to drawing 3 ) which measured the pressure change of the portion with a blood 
vessel secret cavity in a pulse wave. The reflection from cardiac tuningthe ejection 
state of the left ventriclemain artery complianceand a peripheral vascular systemetc. 
are reflected in the pulse waveand all can perform identification by comparing the 
individual difference. Howeverabout a pressure pulse wavein order to measure lateral- 
pressure change (the carotid pulsejugular pulse as an example) with pressure 
elements (for examplePZT etc.)a user's burden is not greatly suitable for an individual 
identification device. 

[0022]generally measurement of the plethysmogram is widely performed in medical 
diagnosis — two kindsa photoelectric method and an impedance method — it is . 
Since the burden of an impedance method of a user called attachment of the 
electrode for impedance change detection in the living body etc. is heavyit is not 
suitable for an individual identification device. In plethysmogram measurement of a 
photoelectric methodthe difference of the arterial blood inflow in a part and venous 
blood inflow is regarded as light volume change. There are the transmission type 
method (refer to drawing 4 (A)) of detecting the light which penetrates the inside of a 
living bodyand the reflection type method (refer to drawing 4 (B)) of detecting the 
light which carried out scattered reflection inside the living body in this photoelectric 



methodand any method can be applied to an individual identification device. Also 
about a measured regionif it is a part which a peripheral condition pulse blood 
circulatory system concentrates (for examplea finger tipan earlobeetc.)it can measure 
by every part of a human body in principle. Howeverin this embodimentas shown in 
drawing 5 (A) and drawing 5 (B)the light penetrated on both sides of the finger tip 1 
with the photo detector 3 and the light source 2 (dispersion) is measured. 
Thereforesince the anatomical feature of measured region partssuch as a peripheral 
vessel patternthickness of living body ****and an optical propertyis also reflected in 
a pulse wave in addition to the feature of the arterial system from the above- 
mentioned left ventricle to a measured regioncan extract the feature (individual 
difference) more notablyand furthersince the light source 2 and the photo detector 3 
avoid a pawl part and are arranged in an optical paththey do not have reflection by a 
nail — a S/N ratio — a high pulse wave signal is acquired. Howeverif premised on 
operation of a computerthe earlobe of a measuring point will be more desirable in the 
meaning that both hands become free. 

[0023]About the light source 2 of pulse wave measurementa filament lampa halogen 
lampa light emitting diodea laser diodeetc. can be used. If it thinks from 
safetyenduranceand economical efficiency especiallyalthough a light emitting diode is 
desirableit will not be restricted to this. Although not limited in particular for the 
wavelength of the light source 2in the wavelength (800-900 nm) of a near infrared 
region. Since living body **** is permeated from the first more well and an 
oxyhemoglobin and the reduced hemoglobin absorb the light of this wavelength 
areathe moisture which occupies most living bodies can acquire the good pulse wave 
signal of the S/N ratio which reflected the individual feature sharply as light volume 
change. In the individual identification device using the light source 2 of the 
wavelength (800-900 nm) of a near infrared regionsince it says that light is hardly 
visible to an eyethere are mental load to a test subject and an effect reduced 
substantially. The light which may emit light continuously and emits light intermittently 
may be sufficient as a light source. Light may be temporarily emitted at arbitrary time. 
When a biomedical signal is able to be detected in addition to time to emit light when 
emitting light continuously and it breaks off in the middle of a biomedical signalor even 
when emitting light temporarilyJudge that it was forged clearly and all subsequent 
processings are made to stopfor exampleif it is a computer systemcorresponding 
operationsuch as compulsory logoutis performed. 

[0024]Nextthe filter circuit 4 is explained. The filter circuit 4 removes the noise by 
the stray lights etc. which are mixed in the pulse wave signal (electrical signal) 
changed with the photo detector 3such as commercial power and an indoor 
fluorescent light. According to this embodimenttwo kinds of low pass filters (the 
cutoff frequency of 20 Hz or less and about 15 Hz are desirable) shown in drawing 6 
(A) and drawing 6 (B) can be used. The low pass filter of an active mold is shown in 
drawing 6 (A)and the passivity type low pass filter is shown in drawing 6 (B). It has an 



integration circuit constituted from the resistance r and the capacitor c1 by bothand 
a noise is removed. Howeversince mixing of a noise is influenced by a measuring place 
and the measuring conditionif the good pulse wave signal of a S/N ratio is acquired 
from the firstthe filter circuit 4 is necessarily unnecessary. Since a dc component 
does not contribute to a pattern of pulse wave directlyit may provide the high-pass 
filter (the cutoff frequency of 1 Hz or less and about 0.1 Hz are desirable) which cuts 
a dc component. 

[0025]NextA/D converter 5 is explained. A/D converter 5 digitizes a pulse wave 
signal. Since the maximum of the frequency spectra of the pulse wave signal of a 
resting period is about 10-12 Hzthe sampling theorem to sampling time intervals 
should just be at least about 50 or less ms. Howeverit is more desirable to extract 
with the shortest possible time intervalin order to find more correctly the time base 
point (for examplea peak position or a bottom position) of the below-mentioned 
feature quantity extraction point According to this embodimentit saw from change of 
a pattern of pulse waveand could be about 1 ms. Instead of processing with the filter 
for the above-mentioned noise rejectionalso when a moving average etc. process the 
data after an A/D conversionthe almost same effect is realizable. 
[0026]Nextthe feature extraction means 6 is explained. In the individual identification 
device of this inventionsince medical diagnosis is not the purposein feature 
extractionindividual difference pays its attention to the characteristic quantity which 
appears more notably. In the feature extraction means 6 in this embodimenta pulse 
wave signal extracts characteristic quantity also from the signal (the signal which 
carried out multiple-times differentiation may be used) which differentiated the signal 
about time from the first. It is because discrimination precision will improve in the 
case which the characteristic quantity which emphasized the high frequency 
component contained in a waveform is obtainedand the individual feature 
concentrates on the large portion of change of a pattern of pulse wave if the 
differential signal of a pulse wave signal is used. Although not illustratedin said feature 
extraction means 6it also has a means to differentiate a pulse wave signal. Belowwhen 
extracting the information about the frequency spectrum for a pulse wave signal and 
its differential signal as characteristic quantity and extracting the information about 
time as characteristic quantitythree in the case of extracting the information about 
the amplitude value of a signal as characteristic quantity are explained. 
[0027]Nextan operation of this embodiment is explained. 

[0028]The light which came out of the light source 2 receives a transmitted light with 
the photo detector 3 which penetrates the finger tip 1 and is located in an opposite 
hand. Intensity modulation of the transmitted light is carried out by the individual 
pulse wave. Thereforethe electrical signal by which photoelectric conversion was 
carried out with the photo detector 3 turns into a pulse wave signal included the 
individual feature. An unnecessary noise is removed by the filter circuit 4 and this 
signal is changed into a digital signal by A/D converter 5. As for this digitized pulse 



wave signalextraction of characteristic quantity is performed by the following feature 
extraction means 6. Although not illustrateda means to differentiate a pulse wave 
signal is also contained in this feature extraction means 6. Characteristic quantity is 
the information about the frequency spectrum of a pulse wave signal and (or) its 
differential signalthe information about the time interval of a signaland the information 
about the amplitude value of a signal. The following data processing means 7 
constitutes a feature vector and the feature procession (it mentions later for details) 
from such characteristic quantity. In this individual identification deviceit is processing 
after the data processing means 7 at the registration and collation timeand the 
contents and the flow of processing differ from each other. In the time of 
registrationthe switch 8 is connected to the registration side and a feature vector and 
the feature procession are stored as registration data with the identification number 
which can identify a registrant for the data storage means 10. As for an individual 
identification device users registrationan administrator is engaged in registering 
operation with a registrant. On the other handthe switch 8 is connected to the 
collation sidea test subject's strange feature vector and waveform vector (it mentions 
later for details) go into the comparative judgment means 9 from the data processing 
means 7and the comparative judgment of the case of collation is carried out to the 
registration data in the data storage means 10. A comparative judgment here 
computes the distance of a strange vector and registration dataand judges whether it 
is the no which is the person into whom the strange test subject registered the 
feature vector with the relative size with each of that distance and (or) a fixed 
threshold distance. In the following corresponding operation means 1 1 based on the 
decision result of the comparative judgment means 9corresponding operationsuch as 
login permission (compulsory logout) of a computer systemis performedand a series of 
processings are completed. 

[0029]If the test subject is always equipped with the detector for detecting a 
biomedical signalthese processings can be measured at arbitrary time at each time 
arbitrary timeat i.e.the time of two or more detection defined beforehandand can 
make a collation judgment at any time. Since the collation judgment can make a 
collation judgment not only the time of login of a system butfor example during 
loginwhen the person himself/herself does a leaving chairthe malfeasance which 
others take the place of can also prevent it. 

[0030]When the biomedical signal is always detected and it becomes impossible to 
detect a signal during operation of a system while the system which needs actual 
securitysuch as under login of a computer systemis working for examplecorresponding 
operationsuch as compulsory logoutcan also be performed. Since only arbitrary time 
can also perform this processing of a series of at arbitrary time according to the 
beforehand fixed procedures (for exampleprogram etc.)the safety to the malfeasance 
by a pseudo pattern (or signal)etc. increases by leaps and bounds compared with the 
conventional method. 



[0031]Nextthe information about the information about the frequency spectrum for 
the pulse wave signal and its differential signal as characteristic quantity extracted by 
the feature extraction means 6 and time and the information about the amplitude 
value of a signal are explained still in detail. 

[0032]Firstthe information about frequency spectrum makes characteristic quantity 
frequency spectrum obtained by carrying out the Fourier transform of the pulse wave 
signal (or the differential signal) (refer to drawing 7 ). In the frequency spectrum of a 
pulse wave signalfrequency f, of the peak position of each spectrumf 2 and f 3 ... (in 
drawing 8 it is illustrating only to f 5 ). peak intensity and p 2 ...half breadth (frequency 
span of one half of positions of each peak value) w } of a spectrumw 2 and w 3 ... andPeak 
intensity and p 2 ... receiving ratio w/pt of the half breadth of one spectrumand 
w 2 /p 2 ... is extracted and it is considered as characteristic quantity. The effect same 
also as characteristic quantity is acquired in the reciprocal of the ratio of the half 
breadth of one spectrum to peak intensity. Although a certain amount of [ the 
quantity in connection with fundamental frequency ] discrimination precision as 
characteristic quantity is securablewhen requiring high degree of accuracy moreit is 
desirable to make quantity up to the 9th about harmonics into characteristic quantity. 
Since it is thought that harmonics [ 9th / more than ] harmonics have dramatically 
weak spectral intensityand are smallthe 9th about harmonics are enough as the 
harmonics to incorporatebut harmonics [ 9th / more than ] harmonics may be 
included in characteristic quantity. [ of the contribution to characteristic quantity ] 
Resolution required for frequency spectrum extraction is about 0.1 Hz or less 
(desirably about 0.01 Hz or less)and time to incorporate a pattern of pulse wave is set 
to about 10 or less (desirably about 100 or less sec) sec. As for the Fourier transform 
heresince the frequency to deal with is lowit is common to use the algorithm of Fast 
Fourier Transform actually. A maximum entropy method may be used as the another 
technique of frequency spectrum analysis. 

[0033]The information about time extracts a hour entry with the combination on the 
basis of the peak 13 and a bottom positionas shown in drawing 8 and drawing 9 . In 
this embodimenttime interval t } of the peak 13t 2 t 3 t 4 — it time-interval-di and ... (it is 
illustrating only to t 6 ) and (or) the bottom product 14d 2 d 3 and d 4 — the time (r v ) from ... 
and (or) the one wave-like bottom product 14 (peak 13) to the peak 13 (bottom 
product 14) r 2 r 3 — -s 1 s 2 s 3 ... Let the statistics values illustrating neither (an averagethe 
medianstandard deviationdistributionetc.) be characteristic quantity.lt is more 
desirable to ask extraction of such characteristic quantity for a statistics value from 
the sample of about 150 to 300 or more patterns of pulse wave which the above- 
mentioned statistics value fixed-izes mostly. 

[0034]The information about the amplitude value of a signal makes characteristic 
quantity amplitude value of the signal of the pattern of pulse wave which is in the 
fixed range on the basis of the wave-like specific position repeated like a translation 
number of a pulse wave signal. According to this embodimentas shown in drawing 



XOIet amplitude value (v 1 v 2 v 3 ) of the signal which determines the extracted point 

of some characteristic quantity by time interval tg before and after that as one wave- 
like peak positionand corresponds the specific position made into a standard be 1 set 
of characteristic quantity. Time interval tg is decided in consideration of the frequency 
spectrum of a pattern of pulse wave. The number of the extracted points of 
characteristic quantity is decided from a pattern of pulse wave and time interval to 
extract. The pattern of pulse wave to extract is very good in which portion of a signal, 
for example drawing 1 1 — the wave-like signal amplitude value from the peak 13 
(bottom product 14) of a pattern of pulse wave to the following peak 13 (bottom 
product 14) can also be made into characteristic quantity like. By drawing 12 as P-B 
and B-P showamplitude value of the wave-like signal from the peak 13 of a pattern of 
pulse wave to the following bottom product 14 can be made into characteristic 
quantityor amplitude value of the wave-like signal from the bottom product 14 of a 
pattern of pulse wave to the following peak 13 can also be made into characteristic 
quantity. 

[0035]Like drawing 13 amplitude value of the arbitrary ranges which are [ fixed time ] 
separated from the peak 13 (bottom product 14) can also be made into characteristic 
quantity. The signal amplitude value between the arbitrary peaks 13 (bottom product 
14) which a pulse wave signal does not adjoin can also be made into characteristic 
quantity. About 1 ms and since it is small enoughtime interval tg is equal to 1 msor 
serves as a value beyond itso that the sampling time in A/D converter 5 can 
determine the specific position of a standard in this embodiment and can determine a 
peak position or a bottom position more correctly here. In this feature extraction 
means 6it sees from wave-like frequency spectrumtime interval tg is set to about 20 
msand the characteristic quantity extraction mark n are made into 40 points. The 
amplitude value of 40 points of the signal of the time range for about 800 ms 
corresponds to 1 set of characteristic quantity. 

[0036]By the wayfault may arise in the feature extraction of the information about the 
above-mentioned amplitude value. It is because characteristic quantity may be 
changed if the amplitude value of a signal is extracted according to the characteristic 
quantity extraction mark which fixed the time intervalsince the time interval of a pulse 
wave is changed about about 30 to 40% with the state of breathingor mental stress 
even if it is a resting period. In order to avoid thisin this embodimentthe method of 
amending the time interval of a feature quantity extraction point based on the base 
period interval on the basis of two arbitrary wave-like peak time intervals which 
include the extracted waveform between them was taken. It is more desirable to 
amend on the basis of two wave-like time intervals which adjoin before and after a 
waveform to extract in one wave-like feature extraction which includes the peak 13 
(bottom product 14)since correction errors will become large if change of a pulse 
wave fine in the meantime arises if two arbitrary waveforms separate too much. 
[0037]Belowtwo waveforms which adjoin before and after a waveform to extract show 



the procedure which the time interval of the wave-like extraction on the basis of the 
peak 13 amends (refer to drawing 14 ). The peak interval of the waveforms A and C 
which adjoins before and after the waveform B to extract is set to tand it is 
considered as the base period for performing time amendment. The range of time to 
extract a waveform to extract is decided based on t. In this exampleit is considered 
as one half of the values of t. Since the time range equivalent to two waveforms is 
included in peak interval [ of the waveforms A and B ] tthis 1/2 is based on the idea 
that that 1/2 is appropriate to one waveform extraction. Howeversince it is not 
restricted to one waveform extraction in feature extractioneven if it has a value of 
1/3and 2/3 gradesit is satisfactory in any way. That isit is important to set up the 
time range on the basis of peak interval t of the waveforms A and B which adjoins 
before and after the waveform B to extract. According to this embodimentthe value 
which did division oft/2 by the characteristic quantity extraction mark n Of 40) is 
equivalent to time interval t 0 of a feature quantity extraction point. Thusif it sets to 
to=t/(2n)even if adjoining peak interval t of the waveforms A and B will change 
proportionally and the time interval of a pulse wave will change with the state of 
breathingor mental stressSince time interval of a feature quantity extraction point 
changes according to itfeature extraction of the amplitude value of a signal can be 
performed more correctly. Assignment before and behind a feature extraction point 
may be performed arbitrarily, for example15 point sampling may be carried out to the 
time range of predetermined p hours by the side of before the peak 13 shown in 
drawing 14 and 35 point sampling of the remainder may be carried out to it in the time 
range of predetermined q hours on the backside — it may carry out and all 40 points 
may be extracted from front [ of the peak 13 ]or the backside. 
[0038]Amendment of the time interval of waveform extraction can be performed 
easily [ what always needs to measure the time between peaks (or between bottom 
products) Jwhen extracting the waveform between peaks (or between bottom 
products). When time t 0 which divided peak 13 interval time by the characteristic 
quantity extraction mark n-1 when the case between the adjoining peaks 13 was 
taken for the example ( drawing 1 Q even if the time between the peaks 13 changesit is 
because to will be corrected each time. 

[0039]The amplitude value normalization means of the signal which carries out the 
standard deviation of a wave-like signal change and (or) an average to regularity on 
the basis of the specific position (for examplea peak position or a bottom position) of 
the signal extracted by the feature extraction means 6 which makes the information 
about amplitude value characteristic quantity is explained. The amplitude value of the 
signal extracted by the above-mentioned feature extraction means 6 may change with 
the states (how to place a fingerhow to apply acupressurethe dirt of a fingertipa 
cracketc.) of the measured finger a lot for every Measurement Division. In order that 
basing-on individual difference amplitude value change and distinction may not attach 
this changein the identification using that characteristic quantitythere is a case where 



highly precise discernment becomes impossible. In that caseamplitude value change of 
the signal produced for every Measurement Division can be substantially reduced 
using the standard deviation value and (or) average value of amplitude value of one 
waveform signal. For examplethe standard deviation for every waveform becomes 
fixed by breaking the amplitude value of one wave-like signal by standard deviation 
(distribution may be sufficient) of the signal. The average for every waveform 
becomes fixed-ization by subtracting the average value of the signal about the 
amplitude value of one wave-like signal. Thusby performing normalization 
processingchange of the amplitude value of the signal for every Measurement Division 
is reducedequalization of ********** can be performedand the individual 
identification device of high discrimination precision can be realized. 
[0040]Nextthe data processing means 7 is explained. Characteristic quantity to the 
feature vector and (or) the feature procession which were acquired by the above- 
mentioned feature extraction means 6 consist of the data processing means 7. When 
the information about the information about frequency spectrum and time is extracted 
by the feature extraction means 6 as characteristic quantitythe data processing 
means 7 constitutes a feature vectorand by the feature extraction means 6 as 
characteristic quantityWhen the information about the amplitude value of a signal is 
extractedthe data processing means 7 is ****** about a feature vector and the 
example of the feature line. 

[0041 ]How to constitute the vector of a pattern is explained from the characteristic 
quantity obtained from the feature extraction means 6. By the feature extraction 
means 6the number of feature vectors may be one and many feature vectors may be 
obtained. 

[0042]In the characteristic quantity of the information about frequency spectrumthe 
element of this vector is a ratio of the half breadth of a spectrum to the frequency of 
the peak position of each spectrumpeak intensitythe half breadth of a spectrumand 
peak intensity. Although it is not necessary to make all the characteristic quantity 
quoted here into the element of a vectorthe combination of at least two or more 
characteristic quantity is required from a viewpoint of accuracy. Arbitrary combination 
may be sufficient. The array order of each element may also be arbitrary. 
[0043]For examplethe vector V constituted from characteristic quantity of the 
information about the frequency spectrum extracted from one biomedical signal. V= 

(PiP 2 w 1 w 2 w 3 ...p^ ...w/p^/ps ...) 

It is by **. 

[0044]In the characteristic quantity of the information about timethe time interval of 
the peak 13the time interval of the bottom product 14Each average which is these 
statistics valuesthe medianstandard deviationdistributionetc. serve as each element 
from the value of the time from the one wave-like bottom product 14 to the peak 
13and the time from the one wave-like peak 13 to the bottom product 14. 
Similarlyalthough it is not necessary to make all the characteristic quantity into the 



element of a vectorthe combination of at least two or more characteristic quantity is 
required from a viewpoint of accuracy here. Arbitrary combination may be sufficient. 
The array order of each element may also be arbitrary. 

[0045] For examplethe vector H constituted from characteristic quantity of the 

information about the time extracted from one biomedical signal. H= (t^tg^ 

d 1 d 2 d 3 d 4 r^r 2 r 3 ...s 1 s 2 s 3 ...) 

It is by **. 

[0046]It is good also as an element of one vector to double the characteristic 
quantity of the information about the characteristic quantity of information about 
frequency spectrumand time. The same arbitrary combination may be sufficient and 
the array order of each element may also be arbitrary. 

[0047]The characteristic quantity of the information about amplitude value can 
constitute one n vector from the value of n feature quantity extraction points to one 
waveformfor example. Thereforefrom the continuous pulse wave signalmany 
waveforms are extracted and many waveform vectors are made. The feature vector in 
this case is taken as the mean vector of a full-wave type vector. The distributed 
covariance matrix (or correlation matrix) calculated from the full-wave type vector is 
considered as the feature procession G. 

[0048]Nextthe contents and the flow of processing change with cases where the case 
where the feature vector and the feature procession which were acquired by the data 
processing means 7 register the feature of the person himself/herself into an 
individual identification deviceand collation are performed. 

[0049]In registrationthe switch 8 of drawing 1 is connected to the registration sideand 
a specific identification number is attached and stored at the individual who registered 
the feature vector and the feature procession into the preserving means of quantity. 
An identification number is inputted from the identification number input terminal 12. 
Hereit is not necessary to register all of an above-mentioned feature vector and the 
feature procession. It is partly satisfactory. All the characteristic quantity is 
registeredand when usingit may be made to choose a required thing. In 
registrationdiscrimination precision of way which computed the feature vector and the 
feature procession from as much characteristic quantity as possible improves more 
so that the feature of the person himself/herself can be extracted correctly. Although 
time will be taken so much as for collection of much datasince a test subject does 
not register frequentlythe problem of practical employment is not produced, however 
— since it is also considered by aging of a human body that a pulse wave signal 
changes — being periodical (for examplel time per year) — it is desirable to update 
registration. In collationthe switch 8 of drawing 1 is connected to the collation sideand 
a strange test subject's feature vector and waveform vector (the mean vector of two 
or more vectors may be sufficient as this vector) are sent to the comparative 
judgment means 9. This feature vector and the waveform vector must correspond to 
registration data. For exampleif this registration data (the feature vector and 



procession which were registered beforehand) is a feature vector about frequency 
spectrumthe feature vector compared must also be related with frequency spectrum. 
In collationthe feature procession is unnecessary. 
[0050]Nextthe comparative judgment means 9 is explained. 

[0051 ]In the comparative judgment means 9distance with a strange test subject's 
feature vector or a waveform vectorthe feature vector that a large number 
registeredor (and) the feature procession is computed. 

[0052]If the feature vector corresponding to the biomedical signal of the strange living 
body which detected this time is set to X when the information about the information 
about frequency spectrum or time is extracted by the feature extraction means 6 as 
characteristic quantitydistance |X-V||X-H|etc. will be computedfor example. 
[0053]On the other handif the feature vector corresponding to the biomedical signal 
of the strange living body which detected this time is set to X when the information 
about the amplitude value of a signal is extracted by the feature extraction means 6 
as characteristic quantityfor exampleMahalanobis distance (X-V) T -G~ 1 - (V-X) and (x ~ 
H)T -G" 1 - (H-X) etc. are computed. G" 1 shows the inverse matrix of G and T shows 
transposition. 

[0054]And the person who registered the strange feature vectorthe feature vector in 
the shortest distanceor (and) the feature procession judges it as a test subject. 
Howeverwhen larger than threshold distance with the distance judged to be the 
shortestit is judged that there is no person applicable to a registrant. When there are 
many registrants and it will take time dramatically like if it compares with all 
registrantsthe identification number which carried out together registration at the 
time of registration can be inputtedand the registered feature vector or the feature 
procession can be called and compared from the data storage means 10 ( drawing 1 ). 
In this casecollation is completed only by performing comparison with threshold 
distanceand judgment of being the person himself/herself can be performed. It may 
use for the index of judgment of the angle which vectors make in the comparative 
judgment of a strange feature vector and the registered feature vector. 
[0055]The distance used by statistical discriminant analysiscluster analysisetc. about 
the above-mentioned distanceFor exampledistancesuch as urban area 
distancedistance of Euclidstandardization Euclidean distanceMahalanobis's 
distancecan be used (Murakami ******: behavior-metrics series "science of truth or 
falsehood" Asakura Publishing1996). Each of four former distance is acquired as a 
distance between a strange test subject's feature vectorand the registered feature 
vector. Latter Mahalanobis's distance is calculated from the inverse matrix of a 
strange test subject's waveform vectorthe registered feature vector (mean 
vector)and the feature procession (a distributed covariance matrix or correlation 
matrix), the above-mentioned threshold distance — a certain specific registrant — 
and (or) — others — it decides for every registrant from a registrant with the 
shortest distance in all registrants. For example1/2 or less distance of the shortest 



distance can also be made into threshold distance. Threshold distance can be set up 
using the statistics values (for exampledistribution etc.) of characteristic quantity. 
Since threshold distance may differ for every registrantthey is registered into the 
data storage means 10 with the registrant's identification number. 
[0056]If it is judged by the comparative judgment means 9 that he is the person 
himself/herselfafter the following corresponding operation means 1 1 will perform the 
operation corresponding to the system by which the individual identification device by 
this invention is appliedfor examplelogin permissioncompulsory logoutetc. of a 
computer systema series of processings are completed. 

[0057]Thusin the individual identification device by this embodimentmeasurement is 
possible during the time arbitrary at arbitrary time which can always detect a 
biomedical signaland a collation judgment can be made at any time. Since the collation 
judgment can make a collation judgment not only the time of login of a system butfor 
example during loginwhen the person himself/herself does a leaving chairthe 
malfeasance which others take the place of can also prevent it 

[0058]In the identification by this embodimentsince a part is applicable also to medical 
informationthere is also an incidental effectlike abnormality detectingsuch as 
cardiopathyetc. are useful also for an identification unit user's health care. 
[0059][A 2nd embodiment] Nextthis embodiment explains the case where the wink is 
used as biological information. Howeverexcept for the 1st block diagram and detection 
section of an embodimentthe block diagram of this embodiment is the same after a 
filter circuitand illustrates only a portion which is different except for a part also 
about feature extraction since it is the same. 

[0060]By the waythere are also no optionality winkreflective eliciting stimulusand 
signals which are performed in intentional and optionalsuch as a signal by the 
reflexibility wink and eye which **such as mechanical stimulusa flashand a strong 
soundare stimulatedand producein the winkand it is classified into three of the 
spontaneity wink almost produced in unconscious. Among thesethe spontaneity wink 
is supposed that it has relation deeply with cognitive factorssuch as an arousal level 
and cautionsa state of mindetc. other than physiological meaningsuch as prevention 
from dry on the surface of an eyeballand washing of dustand it is supposed that the 
individual feature appears it in movement of a palpebra. Thereforeidentification can be 
carried out by extracting and comparing the individual feature from movement of the 
palpebra by the spontaneity wink. 

[0061]There are eye ball lightning projection ( drawing 15 )a method by a video 
cameraetc. in measurement of a wink waveform. In the former eye ball lightning figure 
measurementthe sensor 15 is formed in the front frame and regio palpebralis inferior 
of the eyebrows upper part of an eyeand the differential amplifier 16 detects a wink 
waveform. Since this method attaches a sensor to the body directlyit cannot be told 
to an individual identification device that it is desirable (the Japan Society of 
Physiological Anthropology Measurement Division research section meeting "human 



science Measurement Division handbook"Gihodo Shuppan (1996)). With a video 
camerathe method by a video camera can photograph a test subject's faceand can 
acquire a wink waveform from the video signal (NakanoSugiyamaMizunoand 
Yamamoto: "application to the wink Measurement Division and nap detection by a 
picture"a television magazine50 and 12pp.1 949-1 956). Simple methods include the 
optical method shown in drawing 16 . Irradiating an eye from the light emitting diode 
15the irradiation light 16 receives reflection by an eyeball surface portion or the 
retina. The photo detector 18 detects the catoptric light 17. It may be made to make 
the power supply 19 of a light emitting diode **** continuouslyand it may be made to 
**** intermittently. Or only when making a discernment judgmentit may be made to 
make it ****. Although composition is easyit is necessary to adjust correctly the 
position of the light with which it irradiatesand an eyeand the position of a photo 
detector. A place which is greatly different from a pulse wave by a actual wink 
waveform does not almost have periodicityand the information about the information 
about frequency spectrum or time does not appear easily as an individual feature. 
Thereforelet the information about the signal amplitude value of a wink waveform be 
characteristic quantity in this Embodiment 2. Although there is no periodicity in a wink 
waveformsince one wave-like time size (time to wink) does not change with 
individuals by the remainderit is unnecessary. [ of amendment of a time-axis like a 
pulse wave ] It is the same as that of a 1 st embodiment about a feature extraction 
meansa data processing meansa comparative judgment meansa corresponding 
operation meansetc. of extracting the feature from the information about the 
amplitude value of a signal. 
[0062] 

[Effect of the Invention]It detects at each time at the time of two or more detection 
for which this invention determined beforehand that the biomedical signal explained 
aboveSince a living body is identified based on the memory value memorized by the 
characteristic quantity extracted from the detected biomedical signaland the memory 
measure whenever a biomedical signal is detected at each time at the time of two or 
more detectionit has the effect that a living body is discriminable at any time. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of working example by this invention. 
[Drawing 2] It is a figure showing a plethysmogram waveform (finger tip). 
[Drawing 3] It is a figure showing a pressure pulse wave waveform (carotid artery). 
[Drawing 4] It is a figure showing a pulse wave detector. 

[Drawing 5] (A) and (B) are the figures showing a pulse wave detector(A) is a planand 
(B) is a sectional view. 



[Drawing 6] It is a figure showing noise filter circuits. 
[Drawing 7] It is a figure showing the Fourier spectrum of a pulse wave. 
[Drawing 8] It is a figure showing the hour entry extracted from the pulse wave. 
[Drawing 9] It is a figure showing the hour entry extracted from the differential 
waveform of the pulse wave. 

[Drawing 10] It is a figure showing the information on the amplitude value before and 
behind the peak value extracted from the pulse wave. 

[Drawing 1 1] It is a figure showing the information on the amplitude value between the 
peak values extracted from the pulse wave. 

[Drawing 12] It is a figure in which having extracted from the pulse wave and showing 
the information on amplitude value. 

[Drawing 13] It is a figure showing the information on the amplitude value extracted 
from the pulse wave. 

[Drawing 14] It is a figure showing the Method of amendment of an extraction time 
interval. 

[Drawing 15] It is a figure explaining the detecting method of the wink in eye ball 
lightning projection. 

[Drawing 16] It is a measurement figure of the wink by optical means. 
[Description of Notations] 

1 Finger tip 

2 Light source 

3 Photo detector 

4 Filter circuit 

5 A/D converter 

6 Feature extraction means 

7 Data processing means 

8 Switch 

9 Comparative judgment means 

10 Data storage means 

1 1 Corresponding operation means 

12 Identification number input terminal 
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[0 0 2 6] ^lC»fW*ai#S6lCO^TB»*r*o * 

S<b<7> A * l^S8HC« AOlMltfiltf r « <r - x iz una 

nsinHcH-r*fli«*i5«»4: LT»ttir*«*, stffi 
[0027] *.m&<omm<oftm*wm*z>* 

[0 0 2 8] ytm2frZ&tcMts S3fe1*a»LS3* 
*3BHiA©«««d/u/£lia«*t«:«. c©i§lt 



6 tct± % Bas% LT^fti\tfKSMi^*a#T3#iK»# 

^ HWSttfl»Wj5»J (f¥»Hi8B£-r*) fcflfJfrt^o * 
flAlS'Jgir;i> 7-*JBI?lll7flM)«llt §H 

fiSHi* »«&#JR1 OK, 9W£«KSiJ-?£3tt 
h>l/-<M&Jfc^ h/U (SfiBI(±«ar*) ^tb^WBr 
*«]<D»»##1#a'^ h;l/*BSLfcA»?*35fr 

[0 0 2 9] Ch5©ffiK4, SEWl^&ftrt^fcg) 

[0 0 3 0] ^fc, avta-jv'XT^n 

[0031] *ici#«»a^a;6ij:«fcy«ia*n*i#a 

■^©iie«(!:H-r*1t«*ei«:!¥»lj:ltt*-r*c 
[0 0 3 2] £T\ JI^DJX^O h;H«:H|-r*1«Btt. 



(6) 



&ffl 2001-422 



h;Kot:— 9f&{i©saa»f i, f2, f3- • • 

(IS8Tt± f 5*"PL*NS^LTl/»&l/0 , t:-?&Jtp 
1, p2- • h;U©¥ffii@ (*fcf— ?ffl©1/2 

3$Jgpi, P2' • ' OTW^VZ.'V? h;u©¥fiiiti© 
Jtwi/pi, w 2 /p2- • • £»dJUt$«<h-r£ 0 £/c, 

Lz*>m Mmtm 6*t*= lt 

P»til9 SSfli&SJgTH-ttT- '& 5 A\ f?9iBtH&i-X± 

ajfc&g&##86U\ *J0.1HzJitT (SIS L<t±ft0.01H 
zJ-XT) T\ IIR3fca»B*Biyi*tyB*l8W\ £)10secJ-XT 
®* L<li&100secJ.XT)<!:&£o EE?©7— 

7-yx^<D7';uJ'yxA^3^®jiT-afe^o s 

[0033] src, ^ra^n-r-simiL BsatfBwiE 
/TR-rjcaic, t?~9i 3. ^h^faa^s^tL. *© 

t«, kf-<7 1 3cDmmmmt 1, t 2 , t 3x t4 - • • 

(t6£T'LfrEI^LT^&lA> 

1 4aymmm^d^ d 2 , d 3 , d 4 - • -ao (sfcwo - 

4 (fcf— 9 1 3) 1 3 

(*>A14) ST©BSIS (n.r 2 , r 3 - • • , si. s 2 , 

tt tU tcti. HyiliCDi&ltMtf (3 (S— » fcT £**J 1 50~300J-X 

[0034] wic m^oimmmm-rzmmt. m& 

LT* — SO«5HlE*SHRa3S»B®«^Olg(B«*1ta 
*Hfifc©mffiTt±, IIIi(Hc*vt<fc-5U\ S 

m£LTz&feim.*-r><»mt<D\£-?iiLW.£ lt, 
to, zti&T&m^ommm (vi,v.2,v 3 - •) ^iss©^ 

;b^#ilLT^46^o £7c, til ,<5£0g«i, tt 

aaBBtt, «^©if©aj»*toT i fca^o h 

11<fc5lC mkm&W-VK 3(*>A1 4)fr6>:*<7) 
tf— 9 1 3 (# h U 1 4) *T©»»Oil-^S«MI*1#« 
itfSCifeT**^ £fc, 012TP-B, B-PT^-Ti 



A1 4*»63fcOt:-^1 3ST*«a»B©fi^<0fi«ffl* 
[003 5] $7h, @13©cfc5to N t-^13(#K 
itt5CttT*«. Sic, §ir»fl»<D»»Lftl.*fi 

tffltf-7 1 3 (7ft>Ai 4) m<Dm^mmm*mmm 
5T©-y>yy>^B#F^i!b\ 

^>J:5lc, ttl ms<!:+^/jN*lNfc46, B$P^F^pgt 0 t±, 

S6ti±, aaB©Haattx^ hji/^eaT, Bnonnm 

t 0 ^^20ms,t L, 19ttSMUjaik n ZAO&t LTl^. 

[oo3 6] tz.zT\ mmcDMmmcMTzmmnft 

«B*aiTtt, ^FM^*^L^>1S^6^S 0 ?-tii±, s» 
y Mifi<OB$PS@Pl(l, *530~40%gJg^ft-r*<7)T, B# 

©B$P^P^pg^iE-r^^5i^«torc 0 'ESa520£75>^ 

L^i«iEM^A^$<75^£DT\ tf— 9 13 

1 4) ^#feJ;a^l-s>tD^^g!!ttaiTl±, ttdiL 

/ct^^©BU«l-B5g-ri.20(D^©^P^IPl^S2tl 

[0 0 3 7] J-XTIC tttil Lrcl^^©Bij^B5S-r^ 
2-3©30BlcJ:y, tf— 9 1 3^«2fltr^>^©tttli 

©^paiawflMfiETs^ws^-r (hi4#bb) <> ftttiL 
<tL, BSHMjE^frsaoaJUBSiat-r** ttaiLfc^ 

«9Ttt, t ©1/2©ffl <»: LW4. ^01/214, SWJA.B 
©e— 9P^PS t teli, 2o©^tcffl^-r^BtP^ffiH6^ 

^*tlTt^*^, 10£D»Jf$tttfclCt±, ^£D1/2jb'<Sa 
T^^tt^^^lcS^TL^o L6^L, 1$«ttajT* 
li, 1O0)5^tttiitC|®Stl^t£DTli^L^T\ 1/3, 
2/3§©fii^J#oT^T i fc{EiI6P^Sli*dLt\ ^'J, 
ttJ Lfc^sftJBB©Su«lJ:BI»r*»BA. BCD t° — -9 HUP! t 
=&8^<!:L/c^gia ; &i§S-r^^<t!b^MT^^o il 
(DmmcommTHt. ^«M»ajjSttn(n=40)T» t/2* 
PSHLfefl^ ^*tttB^B#p^p^pstotc^/c?, 0 c 
O<fceicto = t/(2n),htg^-r^i:, KSt^MA.B© 
t°— 9F^Ht<DJ±<5yLT^bL, Pfi»<DtttSs SELS±» 



(7) ^Pl200 1 -42 2 



TtSt\ i14^tt'-^ 1 3Su«©Bt3£p 

imewcsiu ©35jsaaj uta^ u 4o*£T£ t°- 
[oo3 8] aoBMi[Ua>i$ninna>«jEttv tf- 

(011) tc<bS<h, 1#tMtt«,S»n-lT*e-* 

i s^PiB^g^suofciSFtStoii-r^.. t°— jm 3F^(o 

[0039] mm,mizmTz>m&*&mm£T2> 
imm 6 tc j; y « tt l /Ht44>i$£ttB «w ar 

©Jg||Bffi**^b#a^coL^Ti^^^-rs 0 iuJEtfrnssaaj 

#S6 lc«fc y ttffl Lfcff ^(DtfMMtli, ftiM L/c*i©tt 
ffi (»DB*^ JSffOfrW-^ *g$fc©j5ft, ««) It 
i+3flmc*#<^b-tSii£#£3o £©^b 
14. fflA»E«fcS4>S^£fb<bESy#ofrft^fc«>. 

*<oita»*«-3 rcfflAwsuTii, s*»k4*bj# 

&< &£*I-&;tf£3o ^tDJl^cti, '\-z><r>m&<mr%<r> 

Z>&mi%m (#»?*» «fc I/O T'S"J*2l<kT, 

ft— £<bK& C cfc 5 lc»2Wb»S£?7 5 C £ T\ 
9i-fflSo«*©li«ffi©»b*fi» Hf>ii6o? ©is— 
<t#?#» mwmma>m\M»mm.*jeKr* c t ft 

[0 0 4 0] ;^tc, 5 s — »U9#JR 7 £-3(^71801? 
oT»5ftfc#»*fr5s iSflK* h;Ufio (*f c (i) 

[0041] mmmta^m6ft^m^ti^mmfts. 



[oo4 2] jasa&x'** h;ncM-r%iff«<o*#iuiT- 
it, zo>s«7 h )i>ommi*. SX^^ h;l/©b"-f fil 

fcf-^3fiJStcWr*x^^ K;U©¥fiitB<DibTfe5o £ 
C7*¥tf7i1ta«<D£T*'«* KiUOWiei:r*iE«ltt 

[0043] mXlt s 1 ^©^ttfl^Sttia LfcJHsft 

V= (pis P2" • *1s W2- *3 * * PI- P2" 
• • x wi/pis W2/P2 ' ' " ) 

[0044] ^fcs B»R»cnr«nma>iMUiTtt« e 

4*6tf-f 1 — 3<D-30B 

<0bf— 5M 3fr"=>*>.k1 4ST'©l$ia©fiifr5, £+1 

«tf#SilE£fc*o EE?«fcHU<, WAm^T^ 

©»*^tJ*TtfiL\ *fcs SM^cDBH^Jm/Ste* 

[0 0 4 5] 1O<0*#«^Sttai L/cBff^ 

H= (tls t2s t3s 1 4 • • • dis d2x d3s d4 • • • 
r 1> r2. r 3 • • • > si, S2, S3 • • • ) 

[0 0 4 6] Mtc, h;UtcM-rsif$gcDlf 

[0047] &3b\ awi(cnr«iini(oitttBTu« 

[0 0 4 8] S»jOS*a7[c«fcoT»fc1t« 
%itlftm%:Z>o 

[oo4 9] gfitDis^iai, moyz.^v^&it'gtm 
s= mmmmt. mm^xtimaz i 2A-eA7D?n 



(8) 



ftffi 2 0 0 1-422 



^lEffHEttittT* £<fc 3 IE. T#5fcW < 

»tu:*»A Mr»fI^tf^tr*c:£fc#;*.StiS© 
T\ SWIM 1*10) fcBS*K»rT*C£il* 

[0 0 5 0] :fcfcJfcMMR#«9fcoL*TraT*. 
[00 5 1] J±*tt»J»r#«9T?H:. **D©«i*#©1tS![ 

[0 0 5 2] £3b\ tttttttt#fit6(«:J:tmtt*£L 

icwjst sis*'** h^xtrst, «aht, seen 
x-vu i x-h i • • -fftfWaj^tl^ 

[0 0 5 3] 1tW*tB#«6tE«fcyit««£L 

t, «^©s«fiiiciair«iiBB<M*aj*nn:«^. ^@ 
sx^nt, mxit. -?i\^>/vfxim. cx-v) t 

- G-1 • (V-X) s (X-H)T-G-I- (H-X) 
[0 0 5 4] f LT, 5fcHl©4$»K* Nl/tStJSl^Sg 

IE. B«#£Jl4:Ba£-r*£#SglEl5Mtf 

ft^aa^ictt, annmE-jgan Ltcmm^ZAJi 

1) o £©ii#t±, Wrait©l«R*ff5f£WTB[d 
jb^7L*AfrSjbvz>¥M#T#3 0 

[0 0 5 5] Su2E©S§l6lcolNTt±^ ttttg*(0«ai»tt 



K4>ek. mmit3--<7<j y ks§ 

*i£. 1996) 0 Bij#©4o©SgH(±, l^ht, *W© 
Hl/£B»Lrt:1$»'<* HUF«3©SBS$t 

tLT^fenSo ««©7/\5y tfxosest^ **n© 

©an^&y (sEtn±) «i©aa*±ii©«f T*»t>ffi» 
#si^a«*fr5» aa#S(c>*46^o «a.tr» 

ita*©«tn-a ?«ot, 
[0056] titxwm¥&t9-e*A.T*i!>*t*m-&titi 

If, #©ttJ£lbff3MS 1 IT. *«Elc<fc*ffiA*B'J3* 
=1 > bf a - ->7. t A©P Vg^ Rl^>3S$iJ&<]ft P <? T 
[0 0 5 7] c:t7)cfe3tc, *H^©^^<t^fliAllSy 

fftAtfauwtos^iEsaitiB&^ct^T^So 

[0 0 5 8] Ml^ *Hfi6©^«lc<fc*<@AaS'JT'ti. 

— suESMf « u: t t** « fc tt'&nsiAft t*©a»« 

[0 0 5 9] [S2©HB6©}T^] 55CIE. *HS6©^ 
©JK»© H&ttttlffd«Rt^T 7 -f 

sft^spwEOLNT^^-iaB^-r^o 

[0 0 6 0] SgtEli, «M«M!HL n3fe 

fflaWlE^aBSiSttRa, SWSIfl 

*J*-3T^St*tlT«jy. Bg^coa»lEliilA©!ttM 
tfa*l5t*tlTL>5. ffiol, gfSffigglE^Bgij* 
©jHtt^S, flAOlttt^ttU Liters 21 tT\ ®A 



(9) 



<$m 2 0 0 1 -422 



[006 1] «a»JE©3»ffilctt, Ig**m0;£ (015) 

(1996) ) o £T*l3*^lz&2>j5i£lt. ^T^-h*^ 
ajBSWSCttfT** teiJU, Oj*: 

50, 12, pp. 1949-1956) „ %tz. t&mWttiit L 

z. mm^?K'?w*.i5 : &ft&z>„ 5&t#-r*- K15 
tt!Ur*©-pa6*o ««^f-r*- K<o*jgi9(is 

m(Dmm : ,&mz\ Jtft*£c3«\ mtm 

tzmmt. f@A^)^<h LT^nic < i\ sf^i> * 

(dcd. —■ocoismommv-'fx mzzTzmm) it. 

IHWl!iO*liEt4i»M4^= ^©WWlKH-rsltSifrS 
[0 0 6 2] 

[0®<7)fam&tafE] 



[01] *«Efc<fc4S!ft0y©?nv*iaT***o 

[0 2] gfltflRiftiftJE OSSfe) *iSLfdSTS5o 

[0 3] BEMfflBB (99MKt) *3?Lfc0T*«o 

[04] jRaMamss^LfciaT?**. 

[0 5] (a), (b)(4 % mte&&&z*Lrcmz& 

y, (A)14±BBBI?*»A (B)l48fr®0TS^o 

[06] /•<X:7-r;U'$f-0&£;SL/c0T-25£o 

[07] aR^^-UXX^^ h;U^^Lfc0TS 

[0 8] m&fr$tto&LfcV$r&imZ7iiLtc®T°& 

[0 9 ] K«©a»a»B^si*ai LfcBsianHBss 

[010] »a*^6i*HjLn:bf— ^ffi©8}»<ojg«fii 

[011] K*fr5ttaiLfce-*ffl©IVI©SlW<D 

[012] K»frsttaus«ffl©ira*;SLfcH-z? 

[013] Ka^SftitiLfciSSffiOflBB^LfcH 

[014] ttajB#F^F^PlcD?fIE7D;S^^-r0Tfe^o 

[015] is^m0^ic*5ttsB}eoiHij±j73^si^ 

[016] ^M73^lc«fcSISB©3JJ^0TSS o 

i Jisfe 

2 

3 grtlit^ 

4 :7-r;U-$f-[E]2g 

5 A/D^&gg 

6 i$tt«im#a 

7 x—SfflS*® 

8 X-Tv^ 

9 Jt*M»J»HMft 

10 5r 

11 »(S«fE#« 

1 2 WSU#^A^j*i* 



[01 5] 




7 < A:*— gift's 



(10) 



^12 00 1- 




CA) 



(11) 



4$S8 2 0 0 1 -42 2 






(12) 



ftffi 2 0 




[01 0] 




[011] 




(13) 



&ffl 2 0 0 1 -42 2 



[mi 2] 



P-B 



B-P 




[013] 




[01 6] 




-7 1 oei-N 



(14) m$ 2 0 0 1 -42 2 



(72) (72) SE* JB# *i 

#5SJHSJEffi±»*#W*430 ^'J-> »SJIISS*±8B*»Wa430 7«J-> 

(72)«EB# 7f* IE F^-Zx(##) 4C017 AA04 AA09 AA16 AA19 AA20 

#^JIISS£*fi±SP*#BJJJ^430 ^U-> AB03 AC27 BB12 BC07 BC16 

T^&AM^ S±-t?Py^X«cjC^ttrt BC30 BD10 FF30 

4C038 VA07 VB13 VC01 VC20 



